
CORROSION
AND

CORROSION PROTECTION



TYPES OF CORROSION

SURFACE RUSTING
PITTING CORROSION
STRESS CORROSION
HYDROGEN EMBRITTLEMENT



ANODIC CORROSION

NEEDS:

A DIFFERENCE IN ELECTRIC POTENTIAL
THE PRESENCE OF AN ELECTROLYTE
OXYGEN



FORMATION OF CORROSION 
ELEMENTS



DIAGRAM OF POURBAIX



HYDROGEN EMBRITTLEMENT

FAVORED BY:

HIGH STRESS
PRESENCE OF WATER
DEFFICIENCY OF OXYGEN
LOCALLY LOWER PH-VALUE
PRESENCE OF SULFIDES
HIGH STRENGTH STEEL



RATE OF CORROSION

DEPENDS ON:

RESISTANCE OF THE ELECTROLYTE
DIFFERENCE IN ELECTRIC POTENTIAL
PRESENCE OF AERATED ELEMENTS
TEMPERATURE
TYPE OF STEEL



FIP ACCELERATED CORROSION TESTS
BY LUCIUS PITKINS IN A 20% AMMONIUM 
THIOCYANIDE @ 50 C STRESSED TO 0.8 Fu



ACCUMULATED FREQUENCY 
OF CORROSION DAMAGES



CORROSION PROTECTION 
DECISION TREE

Class 2

Yes

None

No

Agressive

Temporary
<24 Months

Class 1

Yes

Class 1

Serious

Class 1

Inexpensive

Class 2

Expensive

In Place Cost

Non Serious

Failure

No

Agressive

Permanent
>24 Months

Service Life



DEFINITION OF AGGRESSIVE 
GROUND

Ground is aggressive when:

•pH less than 4.5
•Resistivity less than 2,000 ohm-cm
•Chemical composition (sulfites)
•Ground water
•Stray current

3.5.1



AGGRESSIVITY OF SOILS



CORROSION PROTECTION 
REQUIREMENTS

PROTECTION REQUIREMENTS
CLASS ANCHORAGE UNBONDED TENDON BOND

LENGTH LENGTH

I  1. TRUMPET  1. GREASE-FILLED  1. GROUT-FILLED
 ENCAPSULATED  2. COVER IF      SHEATH, OR      ENCAPSULATION,
 TENDON      EXPOSED  2. GROUT-FILLED      OR

     SHEATH, OR  2. EPOXY
 3. EPOXY FOR      
     FULLY BONDED
     ANCHORS     

II  1. TRUMPET  1. GREASE-FILLED
 GROUT  2. COVER IF      SHEATH, OR GROUT
 PROTECTED      EXPOSED  2. HEAT SHRINK
 TENDON      SLEEVE



CLASS I & CLASS II 
PROTECTION

3.4



MULTI-STRAND ANCHORS



PROPERTIES FOR PLASTIC 
SHEATHING



PROPERTIES OF CORROSION 
PROOF COMPOUNDS



GREASE

CONSISTS OF:
PETROLEUM OIL
CORROSION PREVENTIVE ADDITIVES
ORGANIC SOAP

RESISTANT TO BUT NOT INSOLUBLE IN WATER



WAX

CONSISTS OF:
MICROCRYSTALLINE WAX (HYDROCARBONS)
PETROLATUMS (OILS AS A SOFTENER)

HIGH MELT POINT
INERT IN CONTACT WITH WATER



WAX VERSUS GREASE

WAX DOES NOT DEOIL IN HOT TEMPERATURES
WAX DOES NOT LOOSE OIL WHEN IN CONTACT              
WITH GROUT
WAX DOES NOT DECOMPOSE IN WATER
WAX MORE RESISTANT TO HYDROSTATIC  
PRESSURE



5 SAMPLES,  October 2000

Pti grease Visconorust
2889

Denso
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5 SAMPLES,  October 2000



WATER IMMERSION TEST



EPOXY COATED STRAND



EPOXY-COATED STRAND, 
ASTM A 882 • Individual wires are coated(15-40mil 

thickness)
• Special design wedge 
• Grid to enhance bond to grout
• Good corrosion protection(no need for 

corrugated sheathing)
• Smaller drilled hole diameter
• Prefabricated, ready for installation
• Special un-coiler and stressing equipment
• Large capacity ground anchors 

(Retrofit/New)
• Post Tensioning(Cable Stay bridges)
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